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(54) Title: ONB WAY XNTORACnVEELECIKIC MOTORS 
(57) Abstract . 

Tbe electric motor of this inveoiion b a rehictaitce nsotor whh a rotes' (1) 
like a cogwheel made up of ferxomagiietic materials having recessea (lb) and . 
salient juncti<ms (la). Ptnlfaer, a position detector (6, 6>). ia &xed at d»jR>tpr 

(1) due to control the rotor poattioo. Tbt stator consists of pennaoeiit magnets 

(2) and an additional coil (3) on the femm^gDctic yoke (4). Tim lannber of the 
poles of the stater it ideatical with the number of die aaliem ^uietibtts (la) of 
the xDCor (IX Each pole of die stator Includes one pafr of pennament magnets 
(2) wi^ a length of one pole pitch (T, fig, 5). The motor U driven by a power 
souice (7, fig. 6) with an electrnuc pan (8, fig. 6) wMdi feed the coil (3) liloe as 
a mbtor during the flm and .third qi^mer of eaeh iwle f^tcfa CI74^ flig. 5) and get 
aiuteat frcmi fte cdl (3) tUoe.as a geiieiatcr during die seoood and fouifliquavtor 

each pole pitch. 
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The electrical mdtdrs, invented, tadsist of a core, produced ffom 
ferromagnetic material having recesses and salients likb cogwheeli magnets, 
established so, one of its pole on the opposite side of recesses of the core and 
the other pole of it on die opposite side of salients of the core, and 
5 decttomagnets; desigmsd so its magnetic flux created dncuit while flowing . 
dubugh inagiiefs' and th6 core. 

Generally, the pole numbers of rotor and stator oh electrical motors ajre 
equal. On the invited motor, there are a lot of magnetic poles opposite of an 
electromagnetic pole. ¥ot that reason magnetic flux flowing on electrom^et 
10 is as much as the flux difiference between the 'N' and 'S' poles of magnets. ■ 
This difference is the result of magnetic rehictance, caused by recesses and 
salients of the core! 

The most inapoitmt special feature 6f this invoition is that instead of 
electromagnet aiid oaagnedc flux of magnc* unites, creating a more powerful 
15 flux and a large amount of power between the fenomagnetic core and 
magnets, Ihanks to using of multi-poled magnets* tiie effect of rotating rotor 
to the magnetic flux of the electromagnet lessais. The name of tiie invration 
is given because of tiiis special feature. 'One way intraactive' concept in the 
nanie of flie invention emphasises, one way of flie interaction is reduced 
20 greatly and turned into effect 

The construction, flie function and the other advantages of the invention 
are explained m the following paragraphs with the aid of attached figures. 
ITiese figures are giVen as samples and does not set a limit. 

25 Figure 1 : the appearance from one angle of the rotor and the stator of a 
motor put in order as eight couple-poled according to the invention. 
Ferromagnetic core has been put in order as rotor. There are two magnet 
groups that wraps flie rotor from lower and upper part and in the middle part 

. 2 
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DESCRIFnON 

ONE WAY INTERACnVE ELECTRIC MOTORS 

5 . It is a known reality that a magnetic field comes into existence around a 
conductor when electrical current flows on it. With this special future, 
making dense of magnetic field on a certain area, the electromagnets, and 
designing the electromagnets in an order and movable continuously, the 
electrical motors are made; 

10 Whenever electrical energy is applied to an electromagnet, at first, the 
. electrical energy, spent because of the mduction comes into existence against 
the cuirent, is stored in electromagnet as magnetic ener^. Wh» this 
el^trical energy is inturreptud, the magnetic energy, stored in the 
electromagnet,, creates induction on the same direction with the current aiid 

15 turns into electrical energy again. 

If we take a DC Electric motor with the magiiet on its stator and 
electromagnet on ita rotor, as an example/ the fimctioning of this motor 
sinq)ly becomes, true like this: On this motor, die magnetic fhix of magnet 
create circuit passing through the electroms^et. To each . of the 

20. electromagnet on rotor, electrical energy is applied creating magiietic flux 
reverse to this pole while flowing through one of the magnet and as 
approached to the other pole die electrical energy shut off. In this time, the. 
magnetic flux passing through the elecfromagnet changes the direction. The 
total variation of magnetic flux is double of the magnetic flux flowing firom 

25 the electromagnet. The multiplication of the induction, caused by the 
variation of this m^etic flux, and the cuirent give the electrical energy, 
spent to get mechanical eiiCTgy. 

• 1 • * 



PAGE 803 * RCVD AT 12/29/2005 1 :07:43 PM (pastern Standard Time] * 8VR:U8PTO-EFXRF-B/29 * DNI8:2738300 ' CSID: 61 2-455-3801* DURATION (mm-SS):20-24 



1M9y2005 12:07 



612.455.3S01 



HSML. P.C. (acp) 



PAGE 9/33 



die auxiliary fenoiiuignetic material (4); AibdUary finrotniagnetid inateriiar(4) 
causing of magnetic flux* of mag^et and electromagnet to create circuit; • 
positidii detector (6) controls the direction and- timing oif energy, applied to 
thd motor aiid position of rotor (1) with the motion taken from rotor axle; 
5 power source (7) that able to apply en^gy to the motor in double way with 
the informatibh takep from position detector and electronic part (8) that 
provides the tnagnetic energy stored in electromagnets be gained back as 
electrical energy. 

One of them of ferromagnetic core (1) like cogwheel and magnet group 
10 (2) is arranged as rotor, the other one as stator and electromagnet coil (3) 
preferably stays at the stator. 

The other parts of the motor, in part of the technics, known, are the 
bearing that enable the rotor to rotate on an axle or plane^ similar seattngs and 
the coverage of motor. 
15 The parts of the motor, explained generally above, provides the invention 
to be designed as many models. 

The rotor and stator parts of the invoationi wifli the easiest usage and top 
model (Fig.l), are e3q[)lained below. 

Rotor (1) is like a long, and cylindrical bat having salients (la) like 
20 cogwheel fix>m center toward out side on the outer surfece. On the opposite 
side of this recesses (lb) and salirats (1 a) of the core like cogwheel, there is a 
stator, wraps the core completely, and air distance between the core and the 
stator. This stator consists of toee parts. In the middle part of the stator there 
is a condxictor coil (3) that wraps the core. This coil (3) and the core of rotor 
25 (1) form an electromagnet. Stator consists of two magnet groups that they are 
established on the xipper and lower part of stator, wrapping the rotor and on . . 
the opposite of the each salient of rotor at the upper part, there is one pole 
(N,S) of magnet and at the lower part die opposite pole (S,N) on each of the 

4 . ^ 
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are electromagnetic coiL Some crosscut of the stator has been takoi to make 
the detail seeii and rotor is drawn over the stator* On this figure, the known 
technical parts of the motor are not drawTL 

5 Figure 2, 3 and 4: The view from the direction of arrow * I * of the . 
smallest section (a couple-pole of magnets and salient of die core) with some 
features with the motor illustrated on Figure 1. The representative drawn of 
three dififerent position of tracking way of magnetic flux in * An Energy Lx>op* 
which described below. 

10 

Figure. 5: Variance graphs within 'Eneigy Loop* of the electric and 
mechanical values being subject to the inventbru 

Figure 6. It is the dis^am of the optical position detector and electronic 
15 power source to feed a motor witii eight couple^poled which belongs to the 
invention. This pdwer soiurce controls the electrical current^ direction and 
timing according. t6 die information comes £rom position detector that 
perceives the position of rotor as optically, depending on the bpiaque and 
transparency parts of a disk, coxmected to the rotor. 

20 

The motor system belongs to the mvention consists of those parts: on a 
surface, the core like cogwheel or cores (1) made up of ferromagnetic 
materials haying recesses (lb) and salients (la) one after another; a magnet or 
a groi:^ of magnet (2) accross of each salient (la), there is a pole of magnet 
25 (N,S) and accross of each recesse (lb) of core diere is an opposite pole of 
magnet <S,>Oi creating a plane at an appropriate position of rotor, core like 
cogwheel (1) that its magnetic flux flows through the magnet and cogwheel 
type core, creating a circuit or one or more electronoagnet coil (3) wrapped on . 

3 

PAGE 1(M33 • RCVD AT 12/29/2005 1 :07:43 PM [Eastern Standard TImeJ " SVR:USPTO^FXRF-6/29 • DNIS:2738300* CSIP:6 12-455-38D1 « DURATION (mm-ss): 20-24 



12/29/2005 12:07 



612.455.3601 



HSML. P.C. (acp) 



PAGE 11/33 



apply encsfgy to the clectromagiaetic coil (3) to activate the poles opposite of 
the recesses (lb) of ferromagnetic core (Tl or T2 becomeis cbniiuctive). 
Active p6l^ attract the salients of ferromagnetic core and create a force to 
make the rotor to move towards the •T/2' position. With the effect of this 

5 force the rotor jncreaises its speed and whenever passed the *T/4* position 
(Figure 4) the energy, applied, is shut off (Tl and T2 donH cause the current 
to flow). The magnetic energy, stored in the electromagnets, flows through 
tihie diodes (Dl or D2) for some time and turns back to the power source as 
electrical current When the rotor comes the *T/2' position an energy loop is 

10 over and the above mentioned actions continue with the current, applied to 
tiie electromagnet coils of the power Source, in the reverse dir^tion. In this 
way, motor produces mechanical energy with the continuous movement. 

The energy traffic of mtotor and the other specifications can be examined 
in details with the gr^hics in figure 5. 

15 

Gnphic when the rotor rotated the induction comes into existence oh 
electromagnet coils (3) and this caused by the more noagnetic flux flows 
through Oie magnet pole» close to Ifae salients of the ferrohlagnetic core (la). 
To become little of this difference of magnetic flux, the dimension of the 
20 magnet poles in the motion direction, should not be so much bigger than the 
thickness of magnet 

Graphic 'B* shows the total electrical tension at the tip of motor coils. 
Graphic 'C* shows the current flowing through these coils. The electrical 
energy, applied to the motor coils is shut off when T/4 position is passed. 
25 With the recuction of the magnetic field of electromagnet, the magnetic flux 
difference on the active and passive poles and the amount of magnetic flux, 
flowing through the electronmgnet is reduced (Fig. 3, Fig. 4). This chaage of 

6 
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magnet group, opposite of the recesses and salients there is a magnet pole. 
The duter part of stator, covered with ferromagnetic conductor (4) that makes 
the magnetic flux flow easfly and takes the whole stator inside. 

The motors, belong to the invention, function like step motors. The 

5 ixiagnetic flux, come into existence when energy is applied to the . 
electromagnet coils (3) strengthen the magnet magnetic fliix in the same 
direction and weaken the magnet magnetic flux in the opposite direction. 

The poles of the magnet that its magnetic flux is strenghtened, are named 
•Active' the others are named 'Passive* Active poles pull tiie attract the 

10 salients of the. ferromagnetic core more powerfully compared to passive 
poles. Attractive force cause the rotor to move as the salients of fte 
ferromagnetic core and active poles come across of earfi oth^*. When this 
rhotidn is ended the energy applied to the electromagnet, is shuts 6& and with 
the s^plication of aiergy on tfie reverse direction, active and passive poles 

15 change the place and so the continuous movement of the rotor is provided. 

The time, firom the application of energy to die electromagnet and till the 
ctirrent becomes zero after energy is shut off, is called *An Energy Loop'. 
The equivalent meaning of this definition in mechanic; the position of the 
salients of ferromagnetic core on the opposite of a magnetos pole *0% the 

20 position on the opposite of neighbour pole T/2\ this is the movCToent firom 
*0' position to T/2' position and it is the half of a period. To understand how 
the motor fimciton, it is enough to examine an energy loop/ 

The function of these motors, can be examined in details with the aid of 
figure 2,3 and 4. Rotor is at *0* position, whenever energy is not applied to 

25 the electromagnet (Fig. 2), tihe magnetic flux, flowing through the magnet 
pole opposite of the salient of rotor (la), is little bit more compared to the 
other pole. When a little movement of rotor firom '0' to position occurs, 
the position detector (6) feels this and arotise the power source to cuse it to 

'5 
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to use ferrite as ferromagnetic core and to have a structure wifii more poles by 
decreasing the dimensions of the magnet pole in the movcmmt direction. 

An industrial application of this invention might be, depending on the 
5 design^ the ranjge of electric motors with various tension and current values, 
in various sizes and types. Such motors might be constructed as motors 
having circular motion on an axis as well as linear motors moving on a line. 

On the basis of this invention, prototypes of three difTerwit types have been 
10 manufactured and test data was obtained in accordance with the indicated 
specifications. One of these, the type .illustra.ted in figure 1 is the motor 
prototype with highest performance and enei^ effideiicy. On the prototypes 
are used sheet iron wiA silicone as the ferromagnetic material and anisotropic 
ceramic magnet as the magnet 

15 



20 



25 
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magnetic flux creates induction jon electromagnet coils and cause the flowing 
current tbrough the coil to last for some more time. 

Graphic 'D* shows the magnetic attraction force between the rotor and 
stator. This force is the difference of magnetic attraction forces between Ae 
5 active and passive poles. Magnetic attraction force is proportional with the 
niagnetic flux square. This ratio cause the difference of magnetic attraction 
force to become larger even if (he difference of magnetic flux is smaller 
between two poles. 

Graphic *E* shows the mechanical energy taken from motor, Graphic T' 

10 shows the electrical energy applied to the motor. Some part of the electrical 
energy is tdkea back after the T/4 position but the mechanical energy, taken 
back from motor, lasts after the T/4 position. The electric energy si4>pli6d to 
the motor is the energy consumed for the heat energy caused by the r^istance 
of electronoagnet coils, ferromagnetic material losses and uxduction created 

15 by the rotor motion. 

ta the case of other electric motors, usually the magnetic current going 
out of the iD^et poles forms a circuit by passmg through tiie 
electromagnets; whereas by fliis invention, the circuit is formed by a major 

20 part of the magnetic current of magnet poles passmg througlh tiiese poles and 
by a minor part passmg through the electromagnet. As a result of this, the 
magnetic current difference caused by the rotor rotation and induction are 
less in this motor system being ihc subject matter of the invention. 

Due to the structure of multiple poles in the invention, gener^iily motors 

25 can be constructed, which have high torque and less rotor speed* By high 
frequency, it is possible to construct vory high performance niotors by 
increasing the rotor speed For the high frequency motor, it is recommended 

■ 7 ' ' * 
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circuit. Thiis feature cause the induction, been because of the rotor 
movement,, to become lesiser. 

Claims 3: The feature added to the motor system in Claims 1 is; the 
5 magnetic flux, com into existence when energy is ^ied, make the magnet 
magnetic flux (active pole) more powerful in the same direction and weaken 
the magnet magnetic flux (passive pole) in the reverse direction. The 
magnetic flux, flowing through the active poles, i5 the total of the magnetic 
flux:es» flowing through the electromagnet and passive poles. This feature 
10 cause the magnetic attraction force between ithe rotor and stator to become 
bigger than-the attraciton force, come into existence by the magnetic flux of 
electromagnet, by itself . 

Claims 4: The feature added to &e motor system in Claims 1 is; the large 
15 amount of electrical energy, applied to electmmagnet coil (3), is stored in 
ferromagnetic core and magnets because of the features, defined in Clain^ 2 
and 3, Afler the energy, applied to the energy coil (3) is shut off, creates 
induction on the points of coil and is sent back to the power source by 
electronic part (8). The mechanical energy is gained during die period in that 
20 electrical energy is applied and some part of it taken back. 



25 



10 
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CLAIMS 

Claims 1: It is an electrical motor system. This motor system consists of 
5 those parts: on a surface, the core like cogwheel or cores (1) made up of 
ferromagnetic materials having recesses (lb) and salients (la) one after 
another; a magnet or a group of magnet (2) accross of each salient (la), there 
is a pole of magnet (N,S) and access of each recesse (lb) of core diere is an 
oijposite pole of magnet (SJ>}), creating a plane at an appropriate position of 

10 rotor; core like cogwheel (1) that its magnetic flux flows through the magnet 
and cogwheel type core, creating a circuit or one or more electromagnet coil 
(3) wrapped on the auxiliary ferromagnetic material (4); Auxiliary 
ferromagnetic material (4) causing of magnetic flux of magnet and 
electromagnet to create circuit position detector (6) controls the direction 

IS and thning of energy, applied to the motor and positioii of rotor (1) with the 
motion taken from rotor axle; power source (7). that ^le to apply eo^^gy to 
the motoi- in double way with the information taken from position detector 
and electronic part (8) fliat provides the magnetic energy stored in 
electromagnets be gained back as electrical energy. 

20 These are the motors, applied to the industry with using these parts and 
there are ferromagnetic core like cogwheel and magnet group, one of tliem 
stays on the rotor and the latter on the stator. 

Claims 2: This is a motor system according to Claim 1, the 
25 specifications, gained to this motor system are; although the magnetic fluxes, 
coming out of electromagnet, creates , circuit passing through many magnet 
poles (N,S), the big part of the magnet magnetic fluxes, passing through their 
own poles (N,S) and a little part passing through electromagnet, create 

9 
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AN OUTER MAGNETIC CIRCUIT BIAS MA&NETIC BIAS RELUCTANCE MACHINE WITH 

. PERMANENT MAGNETS 

ABSTRACT: Tlus inraition relales to electiomcchamcal. field, and paiticulaily relates to in^jrovcment of a 
reluctance inachine, and provides an outer magnetic circuit bias magnet reluctance machine x^nth permanent ma^eL The 
reluctance machine is made np of a housing for si^rdng foe machine, a stator, a rotor and permanent magnets. The 
stator at least consists of a pair of unit constructions. The permanent magnets are placed in magnetic circuit that is made 
up of the housing for supporting the machine made of magpetic mate^ 

rotor or an outer rotor, a cup rotor, a diak rotor or.a toothed rack totot This invention can increase sufficiency utiHty 
jBactor of maierial, depress cost, and have more application, and the ratio of pcrfbnnance and price of ibe reluctance 
machine is obviously higjier fhan that of a synchronous machine. 
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